Abstract-Poverty has always been an important problem that persecutes sustainable regional development, especially for the less developed areas. Adopting methods of mathematical statistics and ArcGIS spatial analysis, regarding city as research unit, the paper does research on spatial distribution characteristics of income and poverty in Inner Mongolia in 2016. The results show that: (1) The spatial characteristics of per capita disposable income of overall, urban and rural residents in City show that West high East low from east to west, south high north low from south to north and slight drop in the middle. (2) The polarization of per capita disposable income between urban and rural areas is not serious, but poverty areas are more and poverty is more serious on the whole.
INTRODUCTION
In recent years, although Inner Mongolia in recent years has made tremendous achievements in poverty management, due to a number of constraints, accurate poverty alleviation work have a long way to go. The study on poverty spatial distribution made by scholars at home and abroad shows that spatial heterogeneity exists in both large-scale and smallscale, and the geographical types are different [5] [6] . Povertycausing factors are diverse, mainly including physical geography factor [7] , economic factor [8] , population factor [9] , and location factor [10] . The study of income and poverty in Inner Mongolia mainly includes spatial heterogeneity of poverty [11] [12] [13] , characteristics of poverty [14] [15] [16] , factors causing poverty [11, 12, 16] , and measures to solve difficulties [11, 12, 14] . A few scholars have studied the problem of poverty in minority inhabited areas [17] [18] . At present, only a small number of studies made by majority of scholars on poverty in Inner Mongolia make spatial analysis based on poverty data [11] [12] . In view of this, this paper takes the leagues and cities of Inner Mongolia as the basic research unit, and carries on the research to the per capita disposable income and the poverty spatial pattern of each league and city in Inner Mongolia based on the per capita disposable income data which can reflect the actual income level of the ordinary people more truthfully, in order to provide reference for government departments to effectively promote precision poverty alleviation.
II. OVERVIEW OF STUDY AREA
Inner Mongolia is located in the inner Eurasian continent, in the northern frontier of China, adjoining Heilongjiang, Jilin, Liaoning, Hebei, Shanxi, Shaanxi, Ningxia and Gansu provinces (regions) and bordering on Mongolia, and Russia. Inner Mongolia is one of the five minority autonomous regions in China, with a total land area of 1.183 million km2. The area of Inner Mongolia is vast, and the topography is complicated, showing narrow and long shape. The distance between east and west is 2 400 km, and the span between north and south is 1 700 km. The climate is dominated by continental monsoon climate in temperate zone, which has the characteristics of less and uneven precipitation, big wind and violent temperature change. There are 9 prefecture-level cities, 3 leagues (12 prefectural-level administrative divisions in total) under the administration of Inner Mongolia. Referring to the relevant literature, Inner Mongolia is divided into the eastern region (including Hulunbeier, Xing'an, Tongliao, Chifeng, and Xilingol) and the western region (including Hohhot, Ulanqab, Baotou, Erdos, Bayannur, Alashan and Wuhai). In 2016, Inner Mongolia Autonomous Region GDP completed 1863.26 billion yuan, and the per capita income GDP reached 74,069 yuan. The per capita disposable income of urban and rural residents was 24,127 yuan, of which 32,975 yuan was per capita disposable income of urban residents and 11,609 yuan was per capita disposable income of rural residents.
III. DATA SOURCES AND RESEARCH METHODS

A. Data Sources
The data used in this paper are mainly from the Inner Mongolia Statistical Yearbook of 2017 and the Inner Mongolia Autonomous Region Statistical Bulletin of National Economic and Social Development of 2016. Some missing data are obtained from the second-hand data of relevant official websites of Inner Mongolia, the statistical data of Inner Mongolia related alliances and articles and reports.
B. Research Methods
1) GIS spatial analysis:
Using the vector data symbolic method and trend analysis of ArcGIS 9.3 software, this paper analyzes the per capita disposable income and the spatial distribution of poverty in Inner Mongolia and symbolizes it.
2) Median of income: This paper uses the median of per capita disposable income to measure the poverty in Inner Mongolia. Median, also known as the mid-value, represents a value in a sample, population, or probability distribution. It divides the set of values into two equal parts, and often descries the centralized trend of the set of data. Compared to the per capita disposable income, the median of per capita disposable income is closer to the real income level of the general population, since the per capita income may be far greater than the median because of the gap between the rich and the poor, while the median of income may reflect this gap [19] . The vector data symbol method of ArcGIS 9.3 software is used to symbolize the per capita disposable income of urban and rural residents, urban residents and rural residents of Inner Mongolia and it can be divided into four grades according to the natural fracture method in " Fig. 1 ". On the whole, the spatial characteristic of urban and rural residents, urban residents and rural residents' per capita disposable income is "high in the west, and low in the east". From " Fig.  1 " and "Table I", it can be seen that the spatial characteristic of per capita disposable income of urban and rural residents is "high in the middle and low on both sides". Except for the low per capita disposable income in Bayannur City and Ulanqab City, that of the other league cities is relatively higher than in the east. From " Fig. 2 " and "Table I", it can be seen that the spatial characteristic of per capita disposable income of urban residents is that of the western region is relatively high in the leagues except Bayannur City and Ulanqab City, and in eastern region, that of the other leagues is relatively low except Xilingole League. From " Fig. 3 "and "Table I", it can be seen that the spatial characteristic of per capita disposable income of rural residents is that of the western region is higher than that in the eastern region, except for the lower one in Ulanqab and that of eastern region is generally low. Fig. 4", "Fig. 5" and "Fig. 6 ", it can be known that the spatial distribution of per capita disposable income of urban and rural residents, urban residents and rural residents of Inner Mongolia in 2016 shows a trend of high in the west and low in the east, low in the north and high in the south, with a slightly decreasing trend in the middle, basically showing an inverted "U" distribution. Therefore, the spatial heterogeneity of per capita disposable income in urban and rural areas of Inner Mongolia in 2016 is obvious. 
IV. RESULTS AND ANALYSIS
A. Spatial Distribution of Income
2) Spatial difference of urban-rural income:
9.3 software as in "Fig. 4". Each upright bar and sampling point in "Fig. 4" represents the per capita disposable
B. Poverty Spatial Distribution
In order to further clarify the research objectives, this paper chooses the central per capita disposable income as an important index in the process of poverty measurement to study [20] . Therefore, this paper chooses the per captia disposable income of urban residents in Inner Mongolia in 2016 to analyze.
1) Descriptive statistics of urban and rural income:
Because the living cost in cities and towns is higher than that in rural areas, the income of basic living will is higher than that in rural areas. However, according to the distribution of per capita disposable income in Inner Mongolia, the polarization of per capita disposable income in urban and rural areas, rural areas and urban areas is not serious. Based on the data in " Table II" shows that the average per capita disposable income of urban and rural residents are 32193 yuan and 12986 yuan respectively, and the per capita disposable income of urban residents is about 2.5 times that of rural residents. From the point of view of per capita disposable income standard deviation, the standard deviation of per capita disposable income of urban and rural residents is larger, indicating that the income data is relatively scattered, and the income gap is relatively large. From the skewness of per capita disposable income in urban and rural areas, rural areas and urban areas, it can be seen that the three types of per capita disposable income have a skewed distribution. Since the kurtosis values are less than 0, the three types of per capita disposable income show a flat peak distribution, indicating that the representativeness of median and mode is better than that of mean value.
2) Identification criteria for poverty within city:
Since the urban and rural residents per capita disposable income data shows a right-biased distribution, and per capita disposable income of rural residents shows a left-biased distribution, the representation of median is good. Therefore, this paper takes the median as the bound to divide the data of per capita disposable income of urban and rural residents and that of urban residents into two parts. However, because the data on the left side is more concentrated than that on the right side, it is not reasonable to take the unified standard deviation as the group distance. We should calculate the left standard deviation 1 S and the right standard deviation 2 S of median M respectively. Based on 
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M S , the per capita disposable income of urban and rural residents and urban residents is divided into five regions [21] . The per capita disposable income of rural residents is divided into two parts. However, because the data on the right side is more concentrated compared to that on the left, it is not reasonable to use the unified standard deviation as the group distance. We should separately calculate the left standard deviation 1 S and right standard deviation 2 S of the median M . In this paper, the per capita disposable income of rural residents is divided into five regions based on 
V. CONCLUSION
A. Conclusion
Taking Inner Mongolia leagues as the basic research unit, this paper analyzes the per capita disposable income and poverty spatial characteristics of urban residents in Inner Mongolia in 2016 by using the methods of mathematical statistics and ArcGIS spatial analysis method. The main conclusions are as follows:
 From the perspective of income grades, the spatial characteristic of per capita disposable income in urban and rural areas, urban areas and rural areas of Inner Mongolia in 2016 is "high in the west and low in the east". As for the per capita disposable income of urban and rural residents, except Bayannur City and Ulanqab City, the other leagues and cities in eastern region are relatively higher than the eastern region. Judging from the per capita disposable income of urban residents, the western regions except Bayannur City and Ulanqab City are on the low side, the other league cities are relatively high, the eastern regions except Xilingole League are relatively high, and the other league cities are relatively low. As for the per capita disposable income of rural residents, the western region except the city of Ulanqab is significantly higher than the eastern region.
 Judging from the difference of income, in 2016, the spatial distribution of per capita disposable income in urban and rural areas, urban areas and rural areas of Inner Mongolia shows the trend of low in east and high in west from south to north, low in north and low in middle, showing the distribution of inverted "U" type basically.
 From the perspective of poverty level, the polarization of disposable income per capita among urban and rural residents is not serious, but there are more poor regions and the whole is not rich enough. Therefore, the task of poverty alleviation has a long way to go.
B. Discussion
 In recent years, scholars at home and abroad use different methods and indicators to measure poverty, and they are more inclined to use multi-dimensional index comprehensive measures. In this paper, the per capita disposable income index is used to measure the urban poverty. To some extent, the calculated results can reflect the real situation of the urban poverty in Inner Mongolia.
 The formation of poverty is a long-term process. If we want to approach its essence, a long-term and indepth anatomical analysis should be made. In this paper, only the poverty status of Inner Mongolia in 2016 is analyzed, and the long-term series of research hasn't been made, so further in-depth study need to be made by collecting data.
 Because of the limitation of space, this paper does not discuss the formation mechanism of poverty in Inner Mongolia, so the author should make more efforts in these aspects in the future.
